Adaptation to the absence of tactile and proprioceptive feedback in object handling by Parry, Ross et al.
HAL Id: hal-02101380
https://hal.archives-ouvertes.fr/hal-02101380
Submitted on 16 Apr 2019
HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.
L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.
Adaptation to the absence of tactile and proprioceptive
feedback in object handling
Ross Parry, Nathanaël Jarrassé, F Sarlegna, Agnès Roby-Brami
To cite this version:
Ross Parry, Nathanaël Jarrassé, F Sarlegna, Agnès Roby-Brami. Adaptation to the absence of tactile
and proprioceptive feedback in object handling. 12th World Congress of the International Society of
Physical and Rehabilitation Medicine (ISPRM 2018), Jul 2018, Paris, France. pp.e422. ￿hal-02101380￿
ISPRM 2018 8 to 12 July – Palais des congrès, Porte Maillot 
http://isprm2018.com/abstract-information/abstracts#.WikOcTeDNPY 
 
Section: Clinical physical and rehabilitation medicine sciences 
Topic: A7.1 Sensory and Motor Control (including Postural Control) 
 
Title: Adaptation to the Absence of Tactile and Proprioceptive Feedback in Object 
Handling  
Ross Parry
1
, Nathanaël Jarrasse
1
, Fabrice Sarlegna
2
, Agnes Roby-Brami
1
. 
1. Institut des Systèmes Intelligents et de Robotique, Paris, France 
2. Institut des Sciences du Mouvement, CNRS & Aix-Marseille Université, Marseille, 
France 
 
Correspondence to:  Ross Parry       parry@isir.upmc.fr ; phone: +33 (0)6 44085263 
Institut des Systemes Intelligents et de Robotique 
Université Pierre et Marie Curie 
Pyramide – T55/65 - CC173 – 4 Place Jussieu 
75005 PARIS, FRANCE 
 
Background and aims: Dextrous manipulation necessitates efficient sensorimotor feedback 
mechanisms to orientate handheld objects, adjust for movement dynamics and respond to 
perturbations. In particular, cutaneous and proprioceptive signals are paramount in the 
regulation of hand-object interactions (Johansson, 1991; Nowak et al., 2004). This study 
further examined the object handling skills of a person with massive peripheral 
deafferentation (consequent to sensory neuropathy) in order to improve knowledge of how 
people adapt/compensate for the loss of somatosensory feedback. Methods: Object handling 
abilities of a deafferented woman (GL) were compared to eight age-matched control subjects 
using three experimental tasks: 1) discrete vertical movements; 2) functional grasp and place 
and; 3) static holding with perturbations (taps) applied to the top of the object—firstly by the 
person themselves and secondly by the experimenter. Tasks 1 and 3 were performed under 
full vision and blinded conditions. Grip force and object acceleration/orientation were 
recorded using a portable, instrumented object. Results: When compared to control subjects, 
GL demonstrated a global increase in grip force with diminished temporal coupling to 
changes in object acceleration and impaired ability to maintain orientation of the handheld 
object in the absence of visual feedback. All phases of the grasp and place task were of 
greater duration for GL and a qualitatively distinct acceleration profile was observed. In the 
hold perturbation tasks, GL exhibited greater time delays between perturbation and grip force 
response but proved highly efficient at gauging grip force response with respect to the 
magnitude of the perturbation. Conclusions: Whilst somatosensory deficits limit temporal 
precision of grip force adjustments in object handling, visuomotor strategies and auditory 
feedback may assist in regulating object orientation during functional tasks and grip force 
scaling during perturbations. Future studies might investigate the feasibility of augmented 
visual/auditory feedback devices to optimise object handling for people with somatosensory 
deficits. 
